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State To Focus on 35 Hi-Tech Industries Vital to 
China’s Economy 


40101004A Beijing CHINA DAILY in English 2 Mar 94 
pl 


[Article by Sun Shangwu: “35 Hi-Tech Industries Singled 
Out for Support” 


[Text] Three State commissions have targeted 35 tech- 
nology industries in seven fields as the key link for 
applying research to economic development. 


These highlighted fields will see increased government 
funding after technological sectors as well as more scien- 
tific aid from the State. 


Government officials yesterday called the fields vital to 
China’s economy in the remaining years of this decade 
and into the 21st century. 


They cover the following fields and technologies: 


¢ Agriculture: improving crop quality and two technol- 
ogies of breeding crops and tackling problems in 
low-yielding crops. 


e Energy and Environment: nuclear, oil extraction and 
coal industries. 


e Transportation: high-speed railway system, high- 
grade roadways and inland water transport. 


¢ Raw Materials and Resources: iron-smelting, refined 
chemical products and engineering plastics. 


¢ Information and Communication: integrated circuits, 
computers, software, electronics, automation and 
fiber-optics communication. 


e Manufacturing: digital-control, laser and the manu- 
facturing of equipment used in large-scale thermal 


power. 


¢ Biotechnology has also been selected as a key tech- 
nology in the 1990s. 


These were jointly selected by the State Planning Com- 
mission, the State Science and Technology Commission 
and the State Economic and Trade Commission. 


Officials from the State Planning Commission said that 
China will concentrate on tackling technological prob- 
lems which are linked closely with the country’s eco- 
nomic development. 


The technological applications expect to promote indus- 
trial adjustments, intensify economic strength and 
improve international competition. 


These key technologies have been included in State-level 
scientific development projects, including the State Sci- 
ence Research Project, the High-tech Development 
Project and the State Industrial Experiment Project. 
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Local government as well as enterprises, colleges and 
research institutes have also been urged to supporting 
the application of these technologies. 


Excellent Young Scientists Honored 


40101003A Beijing ZHONGGUO XINWEN 
ZHOUKAN [BEIJING REVIEW] in English Vol 37 
No 3, 17-23 Jan 94 p 32 


[Article by Feng Jing: “Rewards Honor Excellent Young 
Scientists’’] 


[Text] In December 1993, 40 out of 140 candidates were 
given awards at the Third Prize Ceremony of Young 
Scientists of the Chinese Academy of Sciences (CAS). 
Among them, 10 were first prize winners, and another 30 
ranked second. The youngest was 26 years old, and the 
average age was 32. They were all selected from research 
institutes under CAS. Among them, 34 were Ph.Ds., with 
31 having earned their doctorates at home. Altogether, 
they had published 1,159 academic papers in Chinese 
and foreign academic periodicals. The scientific research 
projects which they presided over or participated in as 
key members had won six prizes of state-level scientific 
and technological achievements and 22 awards from 
CAS, provinces and ministries. Their achievements have 
been prominent in scientific and technological fields. 


Research fellow Zhang Zhile, aged 30, was the youngest 
among the first prize winners. Zhang received his doc- 
torate from Shenyang Metal Research Institute. He has 
obtained outstanding research results in the fields of 
magnetics, magnetic materials and applied magnetics, 
with publication of 57 academic papers in foreign and 
domestic periodicals. A research group led by him suc- 
ceeded in developing a new permanent magnetic mate- 
rial of world advanced level. He and his colleagues have 
advanced a new theory of magnetic colloidal effects 
through analysing phenomenon associated with handling 
of permanent magnetic material, thus solving a knotty 
problem of several decades at global level. Many special- 
ists praised his efforts as an absolutely first-class job. 
Wider dissemination of magnetic technology, a project 
in which he was involved, has brought over 100 million 
yuan to oilfields. Due to his stirring efforts, he was 
granted the title of Liaoning Provincial Outstanding 
Young Scientific and Technical Worker, awarded at the 
Third Prize Ceremony of the China Association for 
Science and Technology. 


Wang Xiaofang, born in 1967, was the youngest prize 
winner. A Ph.D. of the Shanghai Optical Machinery 
Research Institute, he is known for his creative accom- 
plishments in the study of laser plasma X-ray spectrum 
and X-ray lasers. Wang has published more than 20 
academic papers in influential local and overseas jour- 
nals. He was the key member of the first research project 
to set up a soft X-ray spectrometer with penetrating strap 
raster. Other national firsts by Wang and his colleagues 
have included the systematic study of the equilibrium of 
linear focus X-rays, the course of their evolution and the 
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space-time character of composite X-ray lasers. In addi- 
tion, Wang has designed a new way to drive lasers and a 
new laser target. As a key member, he participated in 
research for the state-designated ‘863°’ high-tech 
project, as well as a key project designated by CAS and 
another by the State Natural Sciences Fund. In 1992, he 
was given first prize for Natural Sciences by CAS, and 
his treatise was chosen in 1993 as an excellent one for the 
National Young Scientists’ Academic Paper Exchange 
Meeting on Laser Science. 


Qi Zhixue was the only woman among winners. Shortly 
after she finished her master’s degree at the Electronic 
Industry Research Institute in 1988, she was assigned a 
job in the institute. In 1992, Qi went to Canada for one 
year of further studies. At the end of this, she was 
advised her excellent marks warranted her staying on to 
continue toward a doctorate. However, feeling she was 
badly needed at home, Qi politely declined the Canadian 
offer. After returning to China, she participated in the 
study and manufacture of line-cutting machine tools. 
She was in charge of software programming which solved 
technical problems in handling of non-circular curves. 
This feat won the second prize for Beijing Scientific and 
Technical Progress. The program-control system for the 
new machine tools which involved Qi’s major efforts 
took the third prize for scientific and technical progress 
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of CAS in 1991. The same year, she was conferred the 
title of “Outstanding Contributor With Chinese Mas- 
ters” by the Academic Degrees Committee of the State 
Council. 


Other winners included Li Jinghai, Yuan Yexiang, Chen 
Zhaoxiong and Wang Zhixin, whose research projects all 
earned prizes for scientific and technical achievements 
from the state or CAS. 


The youug scientist awards are presented biennially in a 
bid to discover and encourage talented young scientists. 
In 1989, there were 21 winners. In 1991, the number 
increased to 25. Recipients gain not only awards but also 
special housing, promotions and professional study 
opportunities. 


Zhou Guangzhao, president of CAS, said, “Our academy 
is passing through a crucial stage. The burden of work is 
shifting to fledgling scientists. Having the young replace 
their elders is one of the three important tasks we face in 
the 90s.” 


CAS is honored as a state team. Under its umbrella are 
some 150 research institutes, with 60,000 scientific 
workers. Among them, there are 30,000 young scientific 
workers under the age of 40, accounting for half its total 
employment. 
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Major New Advance in Atomic-Scale Surface 
Modification Reported 


94P60136B Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 7 Feb 94 p 1 


[Article by Yu Xiaohan [0060 1420 2498]: “Major 
Advance in Atomic-Scale Modification and Machining: 
Good News Transmitted From Nation’s Nanometer 
Science & Technology Research”’] 


[Summary] Beijing, 4 Feb—in 1992, scientists from the 
CAS Institute of Chemistry pioneered domestic research 
in direct nanoscale lithography—they succeeded in “‘writ- 
ing,’ with a 10-nm line width, the two characters ‘““Zhong- 
guo” and the three letters “CAS” on a graphite surface 
via a domestically made scanning tunneling microscope 
(STM) [see JPRS-CST-92-017, 24 Sep 92 p 25 and 
JPRS-CST-93-013, 27 Jul 93 pp 10-11]. Now, scientists 
from the CAS Beijing Vacuum Physics Laboratory 
(BVPL), researching a new atomic surface modification 
technique, have succeeded in room-temperature direct 
manipulation of Si atoms on a surface with a single- 
crystal silicon (SCS) atomic arrangement. Average line 
width for these lines drawn on the SCS surface via the 
STM probe is 2 nm (3-4 Si atoms). An STM image of 
some sample lines, shown in the accompanying micro- 
graph, clearly reveals these lines forming the three char- 
acters ““Mao Zedong,” as well as the neatly laid-out 
Si-atom lattice in the background. These are the world’s 
smallest characters “written” on a Si surface to date: 
average character size is 2 millionths of a cm [i.e., 20 nm]. 


The BVPL scientists were also able to move, or trans- 
plant, Si atoms from one straight line to form another, 
raised straight line. Finally, these scientists were able to 
neatly transplant the atoms on the Si surface along a 
lattice orientation to form a new straight line in a 
technique they called “sequenced transplantation.” 


These three breakthrough achievements in atomic-scale 
surface modification and machining represent a major 
advance in a high technology generally recognized as 
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being of major significance in the coming century, espe- 
cially in areas such as high-density information storage, 
nanoscale-device and quantum-well-device develop- 
ment, and new materials synthesis. 


Synthesis of Fe/C/Si Ultrafine Particles by Laser 
Induced Vapor-Phase Reaction Method 


94FE0224A Shanghai ZHONGGUO JIGUANG 
[CHINESE JOURNAL OF LASERS] in Chinese 
Vol A20 No 9, Sep 93 pp 688-692 


[Article by Guo Guangsheng [6753 1639 3932], Wang 
Kaiyan [8001 7030 7346], Zhang Jingchang [1728 2417 
2545], Wang Weijie [3769 0251 3381], Gao Xiaoyun 
[7559 0879 0061], and Yang Fuming [2799 4395 2494] 
of the Department of Applied Chemistry, Beijing Insti- 
tute of Chemical Technology: “Synthesis of Fe/C/Si 
Ultrafine Particles by Laser Induced Vapor-Phase Reac- 
tion Method’’; MS received 21 Jul 92, revised 21 Sep 92] 


[Text] 


Abstract 


Fe/C/Si ultrafine particles (UFPs) are synthesized by 
laser induced vapor-phase reaction with a 150-W CW 
CO, laser using Fe(CO),, SiH, and C,H, as raw mate- 
rials. Instantaneous temperature of the reaction flame is 
measured by a SCIT [Scientific, Inc.] infrared thermom- 
eter and its dependence upon parameters such as laser 
power density, reaction pressure and gas ratio ts deter- 
mined. The Fe and Si content in the product is analyzed 
by the EDTA volumetric method and potassium fluoro- 
silicate method. This ultrafine particle is fully character- 
ized by X-ray diffraction, electron diffraction, transmis- 
sion electron microscopy, infrared spectroscopy and 
laser fluorescence spectroscopy. 








STM Micrograph of Characters “Mao Zedong” Written on Si-Atom Surface Via STM by CAS BVPL Scientists; 
500 Angstroms Equals 50 Nanometers 
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1. Introduction 


Laser induced vapor-phase synthesis is a highly 
advanced technique for preparing UFPs. It has been 
used to prepare a number of UFPs':* that cannot be 
fabricated via conventional chemical techniques. 
Because of advantages such as small particle size, narrow 
particle distribution, controllable composition and large 
specific surface area, the study of UFPs prepared by laser 
induced vapor-phase synthesis in catalysis has become 
an important branch in UFP applications. The Fe series 
of UFPs is the original catalyst that attracted a great deal 
of attention. Laser induced Fe-based UFPs were found 
to be extremely selective in F-T synthesis.* Fe and Fe/C 
UFPs liave been prepared using a 10.6-m CW CO, laser 
as 2 light source for thermal decomposition.*’ The 
influence of various parameters on the synthesis of 
Fe/C/Si UFPs is discussed in detail in this paper. The 
reaction mechanism is also explored. Furthermore, the 
behavior of Fe/C/Si UFPs is characterized. 


2. Experimental Method 


Laser-induced UFPs are prepared using a reaction appa- 
ratus based on principles similar to those employed by 
an MIT group.’ An improved experimental system is 
described in detail in a previous paper.° In this work, a 
150-W CW CO, laser is the light source. The raw 
materials used include liquid Fe(CO),, high-purity SiH, 


and C,H, gas and high-purity N, and Ar as the carrier 
gases. All reactive gases and carrier gases are individually 
controlled with a mass flow regulator. The pressure in 
the reaction zone is stable and adjustable. 


Pre-mixed reaction gas comes out of a 2-mm-diameter 
nozzle. Reaction takes place after the gas stream meets a 
focused laser beam perpendicularly. The reaction flame 
is stable and conically shaped. Its temperature is mea- 
sured with a SCIT infrared thermometer having a range 
of 600-2000°C. A 5-mW He-Ne laser may be used to 
monitor the formation of these UFPs. The UFPs pro- 
duced ai. carried by the carrier gas into the collector. 
They are removed from the collector and treated under 
an inert gas atmosphere and then characterized. In this 
experiment, Fe/C/Si UFPs are produced at a rate of 
approximately 2-3 g/h. 


3. Results and Discussion 


3.1 Characterization of Fe/C/Si UFPs 


Table | shows the reaction conditions and experimental 
results in the preparation of Fe/C/Si UFPs. For compar- 
ison, FSC-107, FSC-111 and FSC-112 are UFPs of Fe/Si, 
Fe/C and C/Si, respectively. Various analytical methods 
are employed to characterize the UFPs, including con- 
ventional chemical analysis, XRD (X-ray diffraction), 
TEM (transmission electron microscopy), and IRS 
(infrared spectroscopy). 





Table 1. Experimental Conditions and Results of Fe/C/Si Particles 













































































Sample Reaction Laser Gas flow rate (SCCM) Fe(CO)s Reaction Composition (wt%) 
nomber pressure intensity temperature* tempera- 

(KPa) (W/cm*) (°C) ture (°C) 

SiH4 C?H4 Ar Ar Si Fe 
(inner) (outer) 

FSC-101 50 1520 20 50 0 300 20 906 44.4 14.3 
FSC-102 30 1520 20 50 0 300 20 782 32.7 22.3 
FSC-103 70 1520 20 50 0 300 20 1001 44.2 6.6 
FSC-104 50 1520 10 50 10 300 20.5 787 30.7 29.4 
FSC-105 50 1520 20 30 20 500 23 826 35.6 18.0 
FSC-106 50 1520 30 30 20 500 24 840 47.2 7.5 
FSC-107 50 1520 20 0 30 200 25 805 55.7 7.7 
FSC-108 50 970 20 30 20 500 25 880 39.1 10.7 
FSC-109 50 2700 20 30 20 400 25 870 37.1 13.5 
FSC-110 50 1520 20 30 20 500 50 855 20.6 62.7 
FSC-111 50 1520 0 70 0 300 23.5 760 — 82.6 
FSC-112 50 1520 50 50 0 300 970 65.1 0.7 
*Saturated vapor pressure of Fe(CO)s vs. temperature: lg P (torr) = {2096.7 K/T) + 8.4959 





Conventional chemical analysis is primarily used to 
determine the Fe and Si content in the UFPs. In this 
work, the EDTA volumetric method and potassium 
fluorosilicate method are used to analyze the Fe and Si 
content, with results shown in Table |. It is worthwhile 
noting that a number of unexpected problems may be 
encountered in using conventional methods to assay 
UFPs due to their unique properties. Hence, some 


correction may be required. To verify our analytical 
results, the Fe and Si contents of specimen FSC-105 are 
determined by atomic absorption and fluorescence spec- 
troscopy. The results show that our method is valid. In 
addition, the specimen is also examined by atomic 
emission spectroscopy. It is found that besides Fe and Si 
as major constituents, the specimen’s Ca and Mg con- 
tents are below one ten-thousandth. There are no other 
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metallic elements present. Oxygen analysis is not done 
on all samples. However, total carbon analysis is done on 
specimens FSC-105, FSC-111 and FSC-112. By way of 
calculating the percentages for Fe, C and Si, the analysis 
indicates the presence of a small amount of oxygen. We 
believe that oxygen, as an impurity, exists as HO, SiO, 
and Fe,0,. In the IR spectra, in addition to Fe-Si and 
Si-C absorption bands, H,O and SiO, bands are also 
found (see Figure 1). A comparison to the IR spectra of 
binary specimens shows the presence of at least one Fe-Si 
compound and SiC in the Fe/C/Si UFP. 


XRD analysis is chosen to determine the crystalline 
structure of the specimen. In all tertiary Fe/C/Si UFP 
specimens, Fe,Si, is found to be the principal crystal. 
SiC, a-Fe, Fe,C and FeSi, begin to emerge after varying 
the reaction conditions. Figure 2 shows the XRD pat- 
terns of FSC-101, FSC-103 and FSC-105, where the 20 
diffraction angles of 52.0°, 58.0° and 59.3° and face 
distances of 0.221 nm, 0.1997 nm and 0.196 nm are 
characteristics of Fe,Si,; 26 diffraction angles of 45.2° 
and 78.0° and face distances of 0.253 nm and 0.153 nm 
are characteristics of a-SiC; and the 26 diffraction angles 
of 55.4° and 57.1° and face distances of 0.208 nm and 
0.202 nm are characteristics of Fe,C and a-Fe, respec- 
tively. the low and wide diffraction peaks are due to the 
small crystal dimensions. 


The presence of Fe,Si, can also be determined by 
electron diffraction. A diffraction ring corresponding to 
SiC is also apparent. Figure 3 [photograph not repro- 
duced] shows the electron diffraction pattern of spec- 
imen FSC-103. It agrees with the XRD result. TEM is 
employed to observe the UFPs. Figure 4 [photograph not 
reproduced] is a TEM picture of specimen FSC-103. The 
particles are close to spherical and they are linked 
together in the form of a chain. The average particle 
diameter is 25 nm and the UFP has a narrow particle- 
volume distribution. Over the entire range of experi- 
mental conditions, the average diameter is 7-35 nm. In 
specimen FSC-OA (obtained under conditions such as 
C,H, : SiH, = 5 : 2, Fe(CO), : 14°C; pressure 70 kPa), 
small crystals of the order of 1 nm in diameter are found 
in such particles under TEM [see Figure 5 photograph, 
not reproduced]. The effect of experimental parameters 
on UFP diameter will be discussed in 2 separate paper. 


In addition, a Digisorb 2500 specific surface-area ana- 
lyzer is used to measure the specific surface area of 
specimen FSC-111, which is 195.3 m?/g. The absorption 
isotherm of the UFP is the classical S type (type II), 
which is often seen in non-porous materials.° Hence, 
most of the particles produced by laser induced vapor- 
phase synthesis are non-porous. 


3.2 Reaction Temperature as a Function of 
Experimental Parameters 


Table 1 shows reaction flame temperature as a function 
of different experimental conditions. A series of experi- 
ments was also designed to study reaction temperature as 
a function of pressure. In this series of experiments, with 
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Figure 1. Infrared Spectrum of Fe/C/Si Particle 
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Figure 2. XRD Patterns of Fe/C/Si Particle 
(a) FSC-105; (b) FSC-101; (c) FSC-103 





the exception of pressure, other parameters remain the 
same as those for specimen FSC-105. It is found that the 
reaction flame temperature rises with increasing pres- 
sure and SiH, flow rate (see Figure 6). This is because an 
increase in reaction pressure is equivalent to an increase 
in the concentration of the reactant. Consequently, more 
laser light is absorbed. SiH, is a good absorber for the 
laser. An increase in its flow rate also increases the 
absorption of laser energy. Hence, the reaction temper- 
ature also rises. The preparation of FSC-104, FSC-105 
and FSC-106 happens to prove this point (see Table 1). 
In addition, parameters such as laser power density, 
reaction-zone light spot size, and ratio of reactant gas to 
carrier gas also affect the reaction temperature. In this 
work, laser power density is regulated by varying the spot 
size in the reaction zone at a stable laser power level. 
Therefore, the effect of laser power density and spot size 
on the reaction temperature cannot be discussed sepa- 
rately. In conclusion, several parameters will affect the 
reaction flame temperature in the preparation of UFPs 
by lase: This temperature has a direct impact on the 
property of the UFPs. Therefore, it is critical to study the 
relation between these experimental parameters and the 
characteristics of the UFPs in detail. 
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Figure 6. Reaction Flame Temperature vs. Pressure 





3.3 Reaction Mechanism 


In a laser chemical reaction, the most basic condition is 
that the reactant must be able to directly or indirectly 
absorb the laser energy. In the preparation of Fe/C/Si 
UFPs, SiH, can be excited by intensely absorbing the 
10.6-um photons emitted by the CO, laser. C,H, mole- 
cules can also absorb such photons. Fe(CO),, however, 
cannot directly absorb this laser energy. On the basis of 
the composition of the product and the above discus- 
sion, we believe the reaction mechanism is fairly com- 
plex and can be expressed in the following steps. 


3.3.1 Energy absorption 


SiH, —*_.sin; (strong absorption) 
10. 6 um 


i 
C,H, ————>-C:H 
10. 6 wm 


3.3.2 Energy transfer 


SiH,* + Fe(CO), — Fe(CO),* + SiH, 
C,H,* + Fe(CO), — Fe(CO),* + C,H, 
SiH,* + C,H, — C,H,* + SiH, 


3.3.3 Reactions 


Fe(CO),* — Fe* + 5CO 
SiH,* — Si* + 2H, 
C,H,* — 2C* + 2H, 

Fe* + C* — Fe/C 

Fe* + Si* — Fe/Si 

Si* + C* — SiC 

Fe* + Si* + C* — Fe/C/Si 


3.3.4 Deactivation 


Fe* + M — Fe+M 
Si* +M — Si+M 
C*+M—C+M 
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Therefore, the composition of the Fe/C/Si UFPs is very 
complicated. It may include Fe, Si and C individually, or 
binary compounds of Fe/C, Fe/Si and Si/C, or tertiary 
compounds of Fe/C/Si. Instead, we use Fe/C/Si to rep- 
resent these compounds collectively. 
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PBZT High-Performance Composite Passes 
Ministry-Level Appraisal 


94P60136A Shanghai WEN HUI BAO in Chinese 
10 Jan 94 p 3 


[Unattributed article: “High-Performance New Material 
Passes Education Commission Appraisal’’] 


[Summary] Achievements from the “Synthesis of High- 
Performance New Material PBZT [poly(p-phenylene 
benzobisthiazole)] and Liquid-Crystal Spinning” 
research project undertaken by scientists in the Polymer 
Materials Department at East China University of Sci- 
ence & Technology [in Shanghai] recently parsed State 
Education Commission-organized expert appra sal, at 
which academicians from the CAS Institute of Chem- 
istry and CAS Institute of Silicates judged the research to 
be world-class. PBZT is a new high-strength aerospace 
and armaments-oriented composite with superior high- 
temperature resistance, environmental stability, and 
chemical corrosion resistance. This new [conducting] 
polymer material, now under development in the United 
States, Japan, and a small number of other advanced 
Western nations, has been included by the State in the 
“863” High-Tech Plan in an effort to catch up with the 
international state-of-the-art. 
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Achievements in Biological Research in 1993 


94P60149A Beijing ZHONGGUO KEXUE BAO 
[CHINESE SCIENCE NEWS] in Chinese 11 Feb 94 
p2 


{Article provided by the “Basic Science Research 
Express”’] 


[Excerpts] In 1993, Chinese researchers scored signifi- 
cant achievements in biological sciences: 


1) Dr. Tang Jianguo and other researchers at Beijing 
University developed a genetic engineering human 
insulin with similar constituents and biological functions 
to natural insulin, by directly expressing the encoded 
pro-gene of human insulin in E. coli. The method is 
believed to be more cost-effective and more productive 
than the conventional methods using E. coli system and 
yeast system. 


2) Ten new proteins were designed and synthesized by 
researchers at the Department of Chemistry of Beijing 
University. First the researchers designed and synthe- 
sized 10 templates of these peptides including polypep 
tide segments having completely new sequences, branch- 
shaped hexopeptides, linear dodecapeptides, and cyclic 
dodecapeptides. The templates were then used to syn- 
thesize six new tetraspiral proteins containing 54, 60, 70, 
and 76 amino acid residues respectively. All proteins 
synthesized in this laboratory are not naturally found. 


3) The CAS Institute of Biophysics launched a project on 
“Three Dimensional Structure and Functions Research 
of Phycoerythrin,” and successfully obtained the 5 Ang- 
stroms resolution structure of phycoerythrin crystal. It is 
the protein research project on third large protein con- 
ducted by Chinese researchers using multi-paired iso- 
morphism replacement method following insulin and 
trichosanthes protein research. Research work on phyco- 
erythrin structure is believed to be much harder, because 
of large molecular weight of phycoerythrin (260,000 
Dalton), which is about 45 times of insulin molecule and 
10 times of trichosanthes molecule. 


4) Dr. Lu Fengmin at the Harbin Medical University 
developed a new method to research anticancer gene to 
stop the spread of cancer cells. Dr. Lu creatively uses 
anti-sense technique to research the first Chinese- 
isolated and cloned P'**° cDNA, and constructs the first 
P'*© cDNA antisense RNA clone. Through transfection, 
antisense RNA can cleverly block the expression of 
homologous genes in cells and stop the homologous 
genes’ biological activity, which in turn inhibits transfor- 
mation of normal cells into malignant cells. 


Research on Genetic Engineering 
Growth-Promoting Vaccine 


94P60149B Beijing ZHONGGUO KEXUE [SCIENCE 
IN CHINA-SERIES B] in Chinese Vol 23 No 12, 
Dec 93 pp 1272-1278 


[Article by Xu Wenzhong [1776 2429 1813], Du 
Nianxing [2629 1819 5281], Department of Animal 


Biotechnology 7 


Medicine, Nanjing Agricultural University, Nanjing; Li 
Guangdi [2621 0342 0966], Wang Yuan [3076 0997], Li 
Zaiping [2621 6528 1627], Institute of Biochemistry, 
Chinese Academy of Sciences, Shanghai] 


[Abstract] Today’s new approach to promote animal 
growth is the use of animal growth inhibition hormone 
(somatostatin, ss). Because animal growth is controlled 
by the secretion of growth hormone (GH), which is in 
turn controlled by the inhibition of somatostatin. Since 
Chinese researchers failed their first attempt to obtain a 
genetic engineering somatostatin subunit vaccine through 
expression of somatostatin gene in E. coli, they therefore 
switched their attention to the use of live vectors, the 
vaccinia viruses. They first fused ss gene with HBsAg 
gene, then used the ss antigen-carrying HBsAg gene to 
construct a recombinant vaccinia virus. When the recom- 
binant vaccinia virus is used to directly immunize ani- 
mals, the ss antigen expressed in animal bodies induces 
immune response to neutralize the ss antigen, and animal 
growth is therefore promoted. The vaccine is believed to 
be the first genetic engineering product worldwide for 
animal (livestock) growth promotion. 


New Method Developed To Prepare Medium-Pure 
Factor VIII 


94P60149C Beijing JIAN KANG BAO in Chinese 
20 Jan 94 p 3 


[Article by Li Renfeng [2621 0088 0023] and Wang 
Huiping [3769 1979 1627]] 


[Summary] The Vice Director, Han Jianjun {7281 1696 
6511], of the Hangzhou City Central Blood Station in 
Zhejiang Province has developed a new technique to 
prepare medium-pure Factor VIII and to inactivate the 
viruses in blood. Because Factor VIII protein maintains 
its solid state at 4°C and the solid and liquid phases are 
in a balance state at 4°C, Han was able to skillfully 
separate the solid and liquid phases of freshly-frozen 
plasma at 4°C temperature. Using this technique, he 
separated Factor VIII protein from the solid phase by 
removing the undesirable proteins that dissolved in 
liquid phase at 4°C. The technique has greatly enhanced 
the utilization rate of human plasma. After being sepa- 
rated from plasma, the purified Factor VIII was pre- 
served in sucrose and glycine solution and viruses were 
inactivated for 10 hours at 60°C. Using the new tech- 
nique, the preservation rate of Factor VIII’s biological 
activity and in vivo recovery rate, which reached 73.09 
percent and 97 percent respectively, were all much 
higher than using other conventional methods. 
According to data released by Chinese Blood Transfu- 
sion Association, China’s annual output of medium-pure 
Factor VIII is about two million IU (International Unit), 
which can only treat 14.1 percent of China’s 60,000 
hemophilia A patients. 








* Biotechnology 


Snake Venom Research 


94P60149D Beijing ZHONGGUO KEXUE [SCIENCE 
IN CHINA-SERIES B] in Chinese Vol 23 No 12, 
Dec 93 pp 1259-1266 


[Article by Ji Yonghua [0679 3057 5478], Lu Lifang 
[7120 7787 5364], Xu Ke [1776 4430], Shanghai Insti- 
tute of Physiology, Chinese Academy of Sciences; 
Hiroyuki Hatori, Suzumu Terakawa, Okazaki National 
Institute of Physiology, Okazaki, Japan] 


[Abstract] Researchers recently purified and sequenced 
three toxin components (AgTx-1, AgTx-2 and AgTx-3) 
from Agkistrodon blomhoffii brevicaudus (also called 
Agkistrodon halys Pallas) venom. All of them were 
toxoproteins being composed of 122 amino acid resi- 
dues. The three toxoproteins’ LD,,. to mice were 0.075, 
0.51 and 6.6 mg/kg respectively. Toxicological analysis 
conducted on chicken neck muscle indicated that AgTx- 
1 and AgTx-2 were presynaptic neurotoxins which only 
blocked transmission between neurosynapsis, and both 
AgTx-1 and AgTx-2 had the same N-terminal 32-peptide 
sequence. The AgTx-3 was identified as a newly discov- 
ered cytotoxin that paralyzed the muscle cells only. 


Second Military University Putting Human 
Interferon Into Large-Scale Production 


94P60149F Beijing JIAN KANG BAO in Chinese 
23 Jan 94 p 3 


[Article by Li Tongbin [2621 0681 2430]] 


[Summary] Supported by the Shanghai Science and 
Technology Commission and the CAS Shanghai Insti- 
tute of Bioche:nistry, the Institute of Medical Biotech- 
nology and Molecular Genetics of the Second Military 
Medical University invested five million yuan to estab- 
lish a production plant for mass-producing gamma- 
interferon in September, 1990. The institute also estab- 
lished purification facilities that have 46 percent 
recovery rate and have capability of fermenting 10 liters 
of genetically-engineered bacteria. The purity of gamma- 
interferon produced by the plant reaches WHO stan- 
dard. The transformation of its genetically-engineered 
bacteria into a clinically-useful drug by the institute has 
led China to a new approach to industrialize its biotech- 
nology products. 


Molecular awa | and Nucleotide Sequence of the 
Gene Encoding CS3 Fimbriae Antigen of 
Enterotoxigenic Escherichia coli 


40091008A Beijing ZHONGHUA WEISHENGWUXUE 
HE MIANYIXUE ZAZHI [CHINESE JOURNAL OF 
MICROBIOLOGY AND IMMUNOLOGY] in Chinese 
Vol 13 No 6, Dec 93 pp 345-350 


[English abstract of article by Dong Zizheng [5516 5261 
2973}, Zhang Zhaoshan [1728 0340 1472], et al. of the 
Institute of Biotechnology, Academy of Military Medical 
Sciences, Beijing] 
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[Text] The gene encoding CS3 fimbriae antigen of 
Enterotoxigenic Escherichia coli has been amplified and 
cloned by means of polymerase chain reaction (PCR) 
and DNA recombinant technology. Nucleotide 
sequencing revealed that the length of the cloned frag- 
ment was 604 base pairs (bp) and the fragment contained 
a single open reading frame. It also revealed that the gene 
had its own promoter because it had typical ribosome- 
binding site (rbs), -10 and -35 promoter sequences. The 
amino acid sequence of CS3 deduced from the nucle- 
otide sequence was composed of 168 amino acids. The 
first 15 amino acids were considered to be the possible 
signal peptide of the CS3 protein. Such protein was very 
hydrophobic because 46.5 percent amino acids of it were 
hydrophobic. Like CFA/I, CS! and K88ab fimbriae, CS3 
protein did not contain Cys residues. These results 
suggest that CS3 subunits are held together mainly by 
hydrophobic interaction. In situ hybridization test dem- 
onstraied that there were no homologous sequences 
between the gene of CS3 and the genes of CFA/I, CS4 
and CS6. 


Study on Envelope Gene of Three Dengue-2 
Viruses Isolated in China 


40091008B Beijing ZHONGHUA WEISHENGWUXUE 
HE MIANYIXUE ZAZHI [CHINESE JOURNAL OF 
MICROBIOLOGY AND IMMUNOLOGY] in Chinese 
Vol 13 No 6, Dec 93 pp 362-366 


[English abstract of article by Yang Peiying [2799 0160 
5391], Si Bingyin [0674 3521 6892], et al. of the Institute 
of Microbiology and Epidemiology, Academy of Military 
Medical Sciences, Beijing] 


[Text] The nucleotide sequences of envelope genes from 
three dengue-2 virus strains were determined by dideox- 
ynucleotide chain determination method using synthetic 
oligonucleotide primer. These sequences were compared 
with other published dengue-2 envelope sequences. 


The result showed that the homology of nucleotide 
sequences between D2-04, D2-05, and D2-43 were 
95.76-95.96 percent. The similarities of amino acid 
sequences were 92.12-94.3 percent. The nucleotide 
changes between each other of those strains were not 
obvious. However, when D2-04, D2-05, D2-43 were 
compared with NGC in transition and transversion 
respectively, the transitions were more than the trans- 
versions. The transversion of D2-05 was more than 
D2-04 and D2-43. 


The changes of codons in the third position were mostly 
observed in D2-04, D2-05, and D2-43, but we found that 
the changes in the first and second position of D2-05 
were more than D2-04 and D2-43. It may be a factor 
affecting the changes of biological properties. 


When D2-04, D2-05, and D2-43 strains were compared 
with JAM, NGC, M3 and PR159(S1) strains, it showed 
that these three strains were most similar with JAM 
strain, most dissimilar with PR159(S1) strain at nucie- 
otide level. The similarities of amino acid sequences 
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corresponded to homology of nucleotide sequences 
between each other of D2-04, D2-05, and D2-43 strains. 
The results indicated that D2-04, D2-05, and D2-43 
were more closely related to JAM strain than NGC and 
M3 strain and less related to PR159(S1) from Puerto 
Rico. 


Synthetic gp41 Peptides ELISA for Detecting 
Antibodies to HIV-1 


40091008C Beijing ZHONGHUA 
WEISHENGWUXUE HE MIANYIXUE ZAZHI 
[CHINESE JOURNAL OF MICROBIOLOGY AND 
IMMUNOLOGY] in Chinese Vol 13 No 6, Dec 93 
pp 407-410 


[English abstract of article by Guo Lili [6753 5461 5461], 
Zhang Ran [1728 3544], et al. of the Institute of Micro- 
biology and Epidemiology, Academy of Military Medical 
Sciences, Beijing] 


[Text] Four overlapping peptides from amino acid 578- 
607 of gp41 of HIV-1 have been synthesized by peptide 
synthesizer and manual method according to Fmoc-solid 
phase peptide synthesis procedure. The bioactivities of 
the synthetic peptides were examined in terms of indi- 
rect ELISA. The peptide 3 (30 amino acid) ELISA assay 
has sensitivity of 100 percent and specificity of 100 
percent with 55 anti-HIV-1 antibody-positive sera and 
sera samples from 150 healthy blood donors. Either 
peptide 3 or HIV antigen inhibition assay also dernon- 
strated that the peptide ELISA was specific. 


The results showed that the peptide 3 could be used as a 
highly sensitive and specific reagent for diagnosis of 
HIV-1 infection. 


Isolation of Thermophilic Protease Production 
Strain and Studies on the Properties of the 
Protease 


40091008D Shanghai FUDAN XUEBAO [JOURNAL 
OF FUDAN UNIVERSITY—NATURAL SCIENCE] 
in Chinese Vol 32 No 4, Dec 93 pp 387-393 


[English abstract of articleby Jiang Xingjuan [3068 5887 
1227], Yang Qingyun [2799 1987 0061), et al. of the 
Institute of Genetics] 


[Text] A thermophilic Streptomyces producing extracel- 
lular proteinase in high level was isolated from soil. The 
protease has an optimuin reaction temperature of 70°C 
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and was stable at 60°C. It retains 84 percent activity even 
after treatment of 80°C for 10 min. Ca?* enhanced the 
heat stability of the enzyme obviously. The optimum pH 
for casein hydrolysis was 8.5. The enzyme was stable 
over the pH range from 5 to 9. The enzyme was 1nacti- 
vated after treatment with PMSF [phenylmethylsul- 
furyl], but not inactivated by EDTA [ethylenediamine- 
tetraacetic acid] and a-a’ Bipyridin. the cation such as 
Cu’*, Zn**, Fe?* and Co** inhibited the enzyme activity 
while Ca?* tends to stimulate activity. 


Studies on the transformation in Thermus by 
Chromosome DNA 


40091008F Shanghai FUDAN XUEBAO [JOURNAL 
OF FUDAN UNIVERSITY—NATURAL SCIENCE] 
in Chinese Vol 32 No 4, Dec 93 pp 460-464 


[English abstract of article by Yang Shuqing [2799 2885 
7230], Mao Yumin £3029 5940 3046], et al. of the 
Institute of Genetics] 


[Text] Thermus sp. FD3009 was transformed by 
Thermus sp. FDB8 chromosome DNA. Three transfor- 
mants were obtained using the selecting medium of 
mitomycin C. These transformants show intermediate 
characteristics between the FD3009 and FDB8 with 
respect to their cell shape, clone colour, mitomycin C 
resistance and thermostable DNA polymerase activity. 
These indicate that the transformants are resulted from 
transforming FD3009 by FDB8 chromosome DNA. 


Long Range Physical Map of YAC DNA 


40091008E Shanghai FUDAN XUEBAO [JOURNAL 
OF FUDAN UNIVERSITY—NATURAL SCIENCE] 
in Chinese Vol 32 No 4, Dec 93 pp 394-398 


[English abstract of article by Chai Jianhua [2693 1696 
5478], Gu Yanghong [7357 2799 3163], et al. of the 
Institute of Genetics] 


[Text] Different fragments of plasmid pBR322 DNA 
were used as the left and right arms probes of YAC 
(Yeast Artificial Chromosome). The rare cutting restric- 
tion enzyme and pulsed field electrophoresis were used 
for long range physical mapping of YACs. A YAC 
containing 2bA3 DNA locus with the length of 800 kb 
was analysed with four different restriction enzyme to 
obtain the long range physical map. 


Key words: YAC, pulsed field electrophoresis, 2bA3, 
long range physical map. 
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Architecture of Fully Connected Scalable Parallel 
Accelerator 

94P60178A Beijing JISUANJI XUEBAO [CHINESE 
JOURNAL OF COMPUTERS] in Chinese Vol 17 No 3, 
Mar 94 pp 204-211 


[Article by Dong Yingfei [5516 6601 7378], Wang 
Dingxing [3769 7844 5281], et al. of the Dept. of 
Computer Science and Technology, Qinghua University, 
Beijing 100084: “Architectural Design of a Fully Con- 
nected Scalable Parallel Accelerator,” supported by grant 
from State 863 High-Tech Program; MS received 11 
May 93} 


[Abstract] Current artificial intelligence (Al) computer 
systems research platforms fall into two categories: (1) 
special-purpose systems (Japan’s Fifth-Generation Com- 
puters, Britain’s ALICE computer(s), the ESPRIT pro- 
gram’s Flagship computer(s), and the U.S.’s Explorer 
computer(s)) supporting symbolic computations and 
expanding AI applied research and (2) general-purpose 
parallel computer systems or computing-engine-type 
parallel accelerators (the U_S.’s hypercube systems and 
Britain’s ZAPP system) designed both for high-speed 
numerical computations in parallel C and parallel For- 
tran programs and for supporting symbolic computa- 
tions through a variety of Al-language compiling sys- 
tems. As an example of the latter category, the authors 
introduce their fully connected scalable parallel acceler- 
ator, a computing-engine-type scalable multiComputer 
(smC) system, and discuss its architecture. The system’s 
processing elements (PEs) are the INMOS Company’s 
IMS T9000 Transputer, a high-performance 32-bit 
CMOS RISC microprocessor system with built-in Vir- 
tual Channel Processor (VCP) flow control. The T9000’s 
interconnection network consists of IMS C104 program- 
mable 32-i:nput/32-output packet-routing switches incor- 
porating wormhoie routing. All of the smC’s PEs are 
fully connected logically. This parallel accelerator sup- 
ports multiusers and multitasking efficiently and is 
easily scalable. 
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The basic (32-PE) smC system has a peak operating 
speed of 5 GOPS (billion operations per second) and | 
GFLOPS (billion floating-point operations per second) 
(32-bit). Each PE consists of a T9000 Transputer with 8 
MB or 16 MB local memory. The T9000’s VCP segments 
the information into packets, with a format shown in 
Figure 1, not reproduced. Figure 2, not reproduced, 
shows the interconnection network for a single acceler- 
ator board (one-fourth of the basic four-board smC 
system), consisting of eight T9000 PEs and three C104 
packet-routing switches. Figure 3, reproduced below, 
shows the interconnection network of the entire basic 
parallel accelerator. Figure 4, reproduced below, is a 
schematic of a 16-PE parallel accelerator (half of the 
basic smC system) showing connections with the system 
host(s), Sun SPARC10 workstation(s). Figures 5-7, not 
reproduced, show a schematic of the interconnection 
network for a 16-PE system, the same for a 64-PE 
system, and a schematic of the interface circuitry, respec- 
tively. There are no tables. 
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Figure 3. Interconnection Network of Entire Basic 
(32-PE) Parallel Accelerator 
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Figure 4. Schematic of 16-PE Parallel Accelerator (Half of Basic System); (a) Single host, (b) Multiple hosts 
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12 Lasers, Sensors, Optics 


Additional Details on Domestically Made 
STN-LCDs 


94P60144A Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS} in Chinese 
3] Jan 94 pl 


[Article by Cui Yachao [1508 0068 6389]: “Supertwist 
[Nematic] Liquid Crystal Displays Developed: Breaks 
Foreign Technology Blockade”’] 


{Editorial Report] Additional details on the CAS Chang- 
chun Institute of Physics’ development of supertwist- 
nematic liquid crystal displays (STN-LCDs) not already 
supplied in an earlier report [see JPRS-CST-94-001, 24 
Jan 94 p 31] are as follows: with this achievement, 
Chinese technologists have broken the blockade on STN- 
LCD product development software technology directly 
imposed by foreign nations on China. The domestically 
made 4-inch, 64-line STN-LCDs come in yellow, blue, 
and B&W modes. In addition to the STN-LCD modules 
themselves, the CAS institute researchers independently 
developed the appropriate software technology, certified 
by a CAS-organized technical expert committee at the 
end of 1993. This software includes computer simulation 
and design routines and device fabrication programs. 


Additional Details on Saturated Oscillation at 
Beijing FEL 

94P60131B Beijing ZHONGGUO KEXUE BAO 
[CHINESE SCIENCE NEWS] in Chinese 10 Jan 94 


pl 


[Article by Li Shi [2621 1102]: “Beijing Free Electron 
Laser Facility Achieves Saturated Oscillation; Maintains 
Leading Position in Asian Region’’] 


[Editorial Report] Additional details on the 28 
December 1993 realization of saturated oscillation at the 
Beijing Free Electron Laser (BFEL) facility not already 
reported in an early summary [see JPRS-CST-94-002, 25 
Feb 94 p 26] are as follows: After their successful 
realization of Asia’s first infrared FEL oscillation on 26 
May last year, the BFEL scientists succeeded in raising 
the charge density of the electron beam in the undulator 
interaction zone and improving the uniformity of the 
electron-beam quality factor within the [4- 
microsecond-wide] macropulse. This in turn permitted 
them to raise system gain from the original 6 percent to 
17 percent, at which point they achieved saturated 
oscillation. Other parameters of the December experi- 
ment include a saturated-oscillation maximum output 
energy of 3 mJ, a saturated-oscillation pulse plateau 
width of 2 ps, and an intra-cavity oscillation average 
power of 190 kW. The successful achievement of satu- 
rated oscillation indicates that the BFEL facility and its 
key equipment—the microwave electron gun, high- 
power wide pulse modulator, NdFeB permanent-magnet 
undulator, and five-dimensional high-accuracy remote- 
controlled optical cavity resonator—have attained a 
world-class performance level. 
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Domestic Research on Multi-E-Beam Cerenkov 
FEL Oscillator Leads World 


94P60131C Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese 27 Jan 94 p 1 


[Article by Fan Jian [5400 1696]: “Domestic Multi- 
Electron-Beam Cerenkov Oscillator Experimental 
Research Is at World State-of-the-Art” 


[Summary] The “8-mm multi-electron-beam Cerenkov 
free electron laser (FEL) oscillator experimental 
research” project jointly undertaken by scientists at 
Beijing University’s Technical Physics Department and 
at the Chinese Academy of Engineering Physics’ Insti- 
tute of Applied Electronics has realized an internation- 
ally unique achievement. Under the direction of CAS 
Academician Prof. Chen Jiaer [7115 0163 3167], physi- 
cists in the joint research group used a small accelerator 
providing 374-kV, 1.036-kA electron beams to generate 
a laser output power of 9.1 MW (at a wavelength of 8.3 
mm) with an efficiency of 2.3 percent, an order of 
magnitude [i.e., 10 times] higher than realized with 
similar foreign apparatuses. 


Nation’s First CCD Camera Production Line 
Passes Acceptance Check 


94P60131A Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS] in Chinese 
10 Jan 94 p4 


{Article by Hu Xiangjun [5170 3276 0689]: ““Nation’s 
First CCD Camera Production Line Passes Acceptance 
Check’’] 


[Summary] The nation’s first large-scale imported CCD 
[charge-coupled device] camera production line recently 
passed expert acceptance check at the Huanan Optoelec- 
tronic Instruments Plant in Hunan Province. This CCD 
camera production line is a joint venture between the 
Huanan plant, a subsidiary of the Armaments Industry 
Corporation, and Hong Kong’s Xianda [7359 6671] 
Science & Technology Ltd. Annual single-shift produc- 
tion capacity for this late-80s-level all-automatic SMT 
(surface mount technology) production line is 50,000. 
Since the line’s initial operation on 28 March 1992, 
almost 6,000 B&W and color CCD cameras have been 
manufactured and sold at home and abroad; newly 
added value has totaled almost 10 million yuan and the 
2,400-odd exported CCD cameras have earned 
US$430,000 in foreign exchange. 


New Device for Large-Screen High-Definition 
Images in Air Force Command Training Systems 


94P60144B Beijing KEJI RIBAO [SCIENCE AND 
TECHNOLOGY DAILY] in Chinese I Feb 94 p 2 


[Article by Zhao Jiafeng [6392 1367 7685}: “‘High- 
Resolution Graphical Signal Drive Adaptor Devel- 


oped”’} 














JPRS-CST-94-006 
11 April 1994 


[Summary] A ‘“4-channel high-resolution graphical 
signal drive adaptor” for Air Force tactical command 
simulation training systems was recently developed by 
the Air Force Command Institute. The experts have 
noted that this adaptor permits high-definition, large- 
screen projection imagery that represents a step forward 
for Air Force tactical command training systems mod- 
ernization. Specifically, this adaptor permits the 
“Changkong-1” and “Changkong-2” tactical command 
training systems’ microcomputer display of aerial battle- 
field imagery to be projected onto a large screen with 
high definition. 


New Advance in CPM Lasers—18 Femtoseconds 


94FE0224B Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 19, 
1-15 Oct 93 pp 1737-1740 


[Article by Lin Weizhu [2651 0143 2701], Zhu Derui 
[2612 1795 3843], Zeng Wensheng [2582 2429 3932], 
and Pi Feipeng [4122 7378 7720] of the Department of 
Physics, Zhongshan University, Li Weiliang [2621 0251 
5328], Qiu Zhiren [8002 1807 0088], and Huang 
Xuguang [7806 2485 0342] of the Institute of Laser 
Spectroscopy: ““New Advance in CPM Lasers—18 Fem- 
toseconds,” supported by NSFC; MS received 9 Jun 93] 


[Text] 


1. Introduction 


Since the 1980's, femtosecond (fs) lasers have been made 
primarily from CPM (colliding pulse mode-locked) dye 
lasers. In recent years, although the use of a Ti-doped 
sapphire laser to produce fs pulses appears to be very 
promising and is progressing very rapidly, the CPM laser 
still remains an important tool in applied research on 
femtosecond science because the associated technology 
and equipment are more mature, devices are easier to 
obtain, more robust and stable. Earlier, the shortest light 
pulse produced by a CPM laser was 27 fs.' Lately, a 
shorter pulse has been reported.” In this work, an 18-fs 
pulse is directly produced by a modified CPM laser. As 
far as the authors know, this is the shortest pulse ever 
produced by this type of laser. The auto-correlation 
curve of the pulse intensity shows that the pulse is an 
optical soliton. When the 27-fs pulse is compressed to 21 
fs and 18 fs, the pulse reflecting higher orders of the 
soliton disappear. The pulse becomes close to a funda- 
mental-soliton hyperbolic secant (Sech’) intensity pro- 
file. This is a new phenomenon not observed before, and 
indicates that the selection and tuning of SPM (sponta- 
neous phase modulation) and GVD (group velocity 
dispersion) are critical to pulse compression. We believe 
that this is also an advantage of the CPM laser in 
generating fs pulses. It is difficult for other types of laser 
to match it. 
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2. Experimental Principle and Setup 


The CPM laser has advanced considerably since 1981.° 
The greatest improvement has been to install a four- 
prism group-velocity compensator.‘ This enables the 
laser to compress chirped pulses, in addition to its gain 
saturation effect and absorption saturation effect (the 
colliding pulses enhance the absorption saturation 
effect). It is analogous to the compression of the chirped 
pulses in an optical fiber by the negative group velocity 
of the material into a soliton pulse. Therefore, a CPM 
laser is also known as a quasi-soliton laser. These two 
pulse-compression mechanisms enable a CPM laser to 
produce shorter pulses, but also add to its complexity 
and variability. After taking the two pulse-compression 
mechanisms into account, the width of the Sech? pulse as 
a function of various parameters can be solved from the 
self-consistent equation of the optical field inside the 
cavity:> 


1? = 1/gp (a, - a x - by y) (1) 


where gy is the net gain at the center frequency @,. The 
first term in the parenthesis, a,, is the gain dispersion 
term and it reflects the effect of the bandwidth of the 
pulse Av. The larger Av is, the smaller a, becomes and the 
easier a short pulse can be obtained. In the third term, b, 
represents the gain change caused by fast saturation of 
the absorber, and y represents the pulse energy. In the 
second term, a, is the GVD and x is the chirp parameter. 
This term reflects the SPM and GVD compression 
effects. In a CPM laser, two nonlinear optical processes 
can produce SPM and also lead to chirping. One is a 
negative chirp caused by a reflectance change from a 
slow absorption saturation effect and the other is a 
positive chirp caused by the fast Kerr effect of the 
solvent in the absorber. Under normal conditions, the 
chirps generated by these two processes cancel each other 
because of opposite signs. The resultant net chirp is 
insignificant. Although pulse compression is possible by 
GVD tuning, the effect is not significant. The pulse 
width is primarily determined by the bandwidth of the 
gain. The narrowest width is 30-40 fs. We found that a 
higher pulse intensity inside the cavity not only enhances 
the gain and absorption saturation effects but also makes 
it easier to obtain a shorter pulse.® More importantly, the 
leading factor is to make the positive chirp produced by 
the fast Kerr effect of the absorber solvent far greater 
than the negative chirp produced due to dye saturation. 
It was calculated that when the peak pulse power is 
greater than 0.2 x 10° W, the pulse has a larger positive 
chirp. It is easier to obtain a shorter pulse by way of 
negative GVD compression. At the same time, a larger 
positive SPM broadens the frequency spectrum of the 
pulse to lift the restriction imposed by the gain band- 
width. On the basis of this unique property of the CPM 
laser, we made some improvements in areas such as 
resonant cavity design, dye concentration and pumping 
condition that result in a larger frequency bandwidth 
and a larger positive SPM. Thus, a suitable negative 
GVD compensation can be introduced by tuning the 
prism GVD compensator to obtain a narrow fs pulse. It 
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is estimated that with a large positive chirp and an ideal 
GVD compensation, it is possible to compress a pulse 
from its normal width of 30-40 fs by a half. 


The CPM dye laser is a system comprised of six mirrors 
and four prisms. Compared to a classic CPM system, its 
unique feature is the use of an anti-symmetric folded 
cavity as a sub-cavity for its gain medium and absorber. 
This design not only provides better aberration compen- 
sation but also permits near-normal incidence and reflec- 
tion at all mirror surfaces, i.e., a quasi-linear cavity.’ 
This design improves the mode of the light beam to 
produce a TEMo, output. The frequency band of the 
continuous light (without the absorber) is also signifi- 
cantly broadened and the tunable range is 580-620 nm. 
In the meantime, the system employs a shorter-focus 
pumping lens to lower the CW operating threshold, in 
turn raising the pulse energy inside the cavity. Further- 
more, a thicker absorption coating is used to produce a 
larger positive chirp. All these measures make it easier to 
produce a shorter pulse. 


The width of the femtosecond pulse from the CPM laser 
is measured by a computer-controlled precision non- 
co-linear auto-correlator.* The frequency doubler KDP 
is 0.30 mm thick and the accuracy of the instrument is 
less than | fs (single-pass). Human error is eliminated by 
using an IBM-PC to measure, calculate and plot pulse 
width. The power spectrum of the fs pulse is automati- 
cally recorded using a scanning monochromator. 


3. Experimental Results and Discussion 


Figure | shows the intensity auto-correlation curves of a 
series of short fs pulses from the CPM laser. The figure 
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also shows the corresponding FWHM (full height half 
maximum) values (assuming a Sech? profile). The 
shortest pulse is 18 fs. These short fs pulses were 
obtained under the same set of conditions, such as 
absorber dye DODCI concentration = 2 x 10% mol/L 
and pumping power = 6 W (full line), by carefully 
adjusting the position of the saturated absorber relative 
to the sub-cavity (approximately 100 um from the focal 
point) and the negative GVD compensation amount of 
the GVD prism to achieve a suitable balance between 
SPM and GVD. A shorter pulse corresponds to a less 
negative GVD compensation value. Figure 2 shows that 
when the pulse is compressed to less than 30 fs, higher- 
order soliton behavior becomes more apparent. There is 
a small base on each wing. When the pulse is compressed 
to below 20 fs, the bases disappear and the pulse agrees 
with the Sech? profile. Variations in pulse width and 
pulse base reflect the chirped pulse compression process. 
If the compression effect is greater than any pulse 
broadening effect due to other factors, the pulse behaves 
like a higher-order soliton. The upper part of the pulse is 
more compressed than the lower part, such as that shown 
in the intensity auto-correlation curve for the 27-fs pulse. 
This corresponds to the situation of a third-order 
soliton.* The energy at the base may be compressed to 
the center of the pulse or to somewhere far away, causing 
both sides close to the center to collapse to form a 
negative base. The pulse shape agrees with the Sech? 
profile. From the 21-fs and 18-fs intensity auto- 
correlation curves shown in Figure 1, this situation has 
been predicated by existing femtosecond pulse transmis- 
sion theory. It will be discussed in detail in a separate 
paper. 
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Figure 1. Intensity Auto-Correlation Curves for fs Pulses of a CPM Laser; At is the FWHM of the Sech? intensity 
profile, dotted lines are Sech? profiles for the 21- and 18-fs curves. 
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Figure 2. Power Spectra of the 27-fs Pulse (a) and 18-fs 
Pulse (b) 





The power spectra of fs pulses from the CPM laser show 
that when the pulse is narrowed, the band is broadened 
and the center shifted toward the red. Furthermore, it 
exhibits a soliton pulse pattern. Figure 2(a) shows the 
power spectrum corresponding to the 27-fs pulse. It has 
a peak at 630 nm. It also has a wide band within a 
half-width of 620-635 nm and forms a spectrum seat. 
This is similar to the behavior of a soliton pulse observed 
by Mollenauer in his optical fiber experiment.'° When 
the pulse is compressed to 21 fs and 18 fs, the base 
disappears, the pulse becomes more symmetric and the 
frequency distribution is also broadened. Figure 2(b) 
shows the frequency distribution of the 2 1-fs-wide pulse. 
Its FWHM is 17.8 nm. Its time-bandwidth product, i.e., 
AtAv, is = 0.292, which is slightly less than that of an 
ideal Sech? curve of 0.315. However, it is far greater than 
that of an exponential decay (i.e., AtAv = 0.11). This 
indicates that the pulse is close to a Sech” curve, rather 
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than an exponential decay. The intensity auto- 
correlation curves for the 21- and 18-fs pulses shown in 
Figure | are in excellent agreement with the theoretical 
Sech? curves (dotted lines). 


In conclusion, the shortest pulse obtained to date from 
the CPM laser is 18 fs. Furthermore, its soliton behavior 
has been observed. This further demonstrates the supe- 
riority of the CPM laser as a distributive quasi-soliton 
laser and its capability to generate shorter pulses. We 
believe that even shorter pulses can be produced by 
modifying the dye composition, increasing its frequency 
bandwidth and improving its stability. 
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12 New ASICs, General-Purpose ICs Pass Design 
Finalization 

94P60129A Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS} in Chinese 

28 Jan 94 pl 


[Article by Li Kunkun [2621 2492 2492]: “12 Varieties 
of Integrated Circuits Pass Ministry-Level Appraisal”’} 


[Summary] Twelve new application-specific integrated 
circuits (ASICs) and general-purpose ICs developed by 
the Beijing IC Design Center passed the design/ 
production finalization organized by the Ministry of 
Electronics Industry in Beijing on 17 January. Of the 12 
new ICs, seven had been designated as Eighth FYP Key 
State S&T Projects and five were developed based on 
domestic market demand. 


The seven Key State Project ICs are: the BI/ATy89C51 
high-performance 8-bit monolithic microcontroller, the 
BIJI101CP inductosyn interface circuit, the 
BID0101CP/BID0102CP tuning-frequency digital dis- 
play ASIC, the BIJ9121 phonetics teaching-machine 
ASIC, the BIC0001GP programmable counter and sta- 
tistical controller ASIC, the BISSOOO1 infrared-sensor 
signal processor ASIC, and the BIJ81C55 I/O port 
expander for an 81C55 RAM. Among these ICs, the 
BI/ATu89CS1 is the world’s first 8-bit monolithic com- 
puter with an all-FLASH 4K memory; this chip has 
numerous applications in control systems, intelligent 
instruments and meters, and special electrical equip- 
ment, and is fully compatible with the domestically 
popular MCS-51 product series. 


The five new IC products developed out of domestic 
demand are: the BIJ7211AM 4-bit 7-segment LCD 
driver, the BID9148CP audible [signal] remote- 
controlled sender, the BID9149CP/BID9150CP audible 
remote-controlled receivers, and the LSP-9205 laser 
locator ASIC. 
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American Chip Maker Scouts Out the Market 


40100047A Beijing CHINA DAILY (BUSINESS 
WEEKLY) in English 28 Mar 94 p 8 


[Article by Zhao Jinming] 


[Text] Advanced Micro Devices Inc. (AMD), America’s 
fifth-largest maker of integrated circuits, has worked out 
a comprehensive plan to open up the market and con- 
tribute investment in China. 


Asa first step, AMD is organizing a series of seminars in 
the country to foster its relationship with Chinese cus- 
tomers and build up recognition, said Jerry Lynch, 
AMD's vice-president of sales and marketing for the 
Asia-Pacific region. 


Seminars held in Beijing, Shanghai and Guangzhou 
earlier this month focused on programmable logic 
devices. Next week, exchanges on telecommunications 
products will be held in Shanghai and Shenzhen. 


To boost sales on the mainland, AMD has selected 
Nanco Electronics Supply Ltd. as its new distributor. 
The company set up its first China office in Beijing eight 
years ago and has since expanded its regional distribu- 
tion network, with an office in Shanghai. It plans to open 
another office in Guangzhou this year. 


Though AMD is late to enter the Chinese market, 
indirect sales of its products on the mainland are not 
small, said Lynch, adding that AMD regards China as a 
big potential market. 


AMD is also interested in establishing joint ventures in 
the second half of this decade. 


“But, at present, we will try to learn what China needs in 
the field,” Lynch said. 


While selling products, AMD intends to train Chinese 
technicians to improve China-made electronic products, 
said Angie Ko, AMD’s regional marketing manager. 


Set up in 1969, AMD specializes in microprocessors— 
computer chips—and related computer and telecommu- 
nications equipment. The company has manufacturing 
plants in the US, Europe and East Asia. 
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12 Achievements in HTS Technology, Electronic 
Testing Technology Certified 


94P60138B Beijing ZHONGGUO DIANZI BAO 
[CHINA ELECTRONICS NEWS} in Chinese 2 Feb 94 


pl 


[Article by Shu Guang [2562 0342]: “Institute of Elec- 
tronic Science Reports Advance Research Successes”’] 


[Summary] The Ministry of Electronics Industry’s (MEI) 
Institute of Electronic Science recently [24 January] 
announced that it has certified 12 achievements—six 
each in electronic measurement instrument technology 
and in high-temperature superconducting (HTS) tech- 
nology. The five research achievements judged by the 
experts as meeting 1990s international standards were 
all realized by the University of Electronic Science & 
Technology of China (UESTC). They are: a multichannel 
dynamic parametric real-time processing system, a HTS 
microwave resonator, a miniature HTS microstrip 
antenna and testing technology, a HTS filter, and HTS 
thin-film microwave surface-resistance high-accuracy 
measurement technology. The other seven achievements 
are: digital storage oscilloscope (DSO) technology devel- 
oped by MEI’s Institute 41, a 1.55-4m high-stability laser 
light source, a 1.5-um optical time-domain reflectomer 
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(OTDR), a HTS microstrip resonator developed by 
MEI’s Institute 55, MEI Institute 13’s technology for 
fabricating HTS thin-film-based microwave devices, [a 
microwave broadband low-noise mixer,] and the 
LA64100 logic analyzer developed by UESTC. 


Superconducting Josephson-Junction-Array 1V 
Voltage Standard Certified 


94P60138A Beijing ZHONGGUO KEXUE BAO 
[CHINESE SCIENCE NEWS] in Chinese 12 Jan 94 


p2 


[Article by Lu Jingben [4151 2417 3962] and Guan 
Jiabin [7070 1367 2430}: ‘ Superconducting Josephson- 
Junction-Array 1-Volt Voltage Standard Certified”’] 


[Summary] The ‘“‘superconducting Josephson- 
junction-array 1-volt voltage standard” jointly devel- 
oped by the State Bureau of Technology Supervision, the 
China Metrology Research Institute, and the China 
Testing Technology Research Institute recently passed 
formal appraisal in Beijing. The new standard has a 
measurement uncertainty of a few parts per billion, 
meeting 1990s international levels for a quantum voltage 
standard. 
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China, ROK Bind Connections 


401000484 Beijing CHINA DAILY in English 
29 Mar 94 p 2 


[Article by Xie Liangjun] 


[Text] The first Sino-ROK joint venture in telecommu- 
nications was sealed yesterday in Beijing, during a week 
highlighted by Republic of Korea (ROK) President Kim 
Young Sam’s official visit to China. 


The Beijing Telecommunications Administration and 
the Kohap Group announced the formation of the Bei- 
jing Jing Koh Integrated Telecommunications Equip- 
ment Company Limited at a ceremony in Beijing. 


The new- and high-tech joint venture project has an 
initial investment of $2.1 million, with each side having 
a half-stake. 


It will introduce technology from the Integrated Network 
Corporation (INC) of the United States, called DDOV 
(Digital Data Over Voice), to produce UDVM (Univer- 
sal Data Voice Multiplexing) equipment. 


Company technicians said that by installing UDVM 
equipment on a public telephone line, phone users will 
have easy access to public or private digital data net- 
works such as Chinapac and DDN. 


The equipment is expected to have a big market in 
China, as the country’s telephone system undergoes a 
spectacular expansion. China has also been working hard 
to expand and upgrade the national public packet- 
switching data network, known as Chinapac, to speed up 
information exchange. 


After joining the Chinapac network, computers across 
the country can exchange information with other com- 
puters at home or abroad. 


Three ROK ministers of telecommunications, commerce 
and industry, and science and technology also took part 
in yesterday afternoon’s launching ceremony. Also 
attending were Vice Chairman of the National People’s 
Congress (NPC) Tian Jiyun, Beijing Vice-Mayor Zhang 
Baifa and Telecommunications Vice-Minister Yang 
Xianzu. 


Yang said that since China and ROK established diplo- 
matic relations in August, 1992, postal and telecommu- 
nications co-operation has grown rapidly and has a 
promising future. 


One example of close ties in this field between the two 
countries is the fact that Chinese Telecommunications 
Minister Wu Jichuan is Chairman of the Chinese 
Government reception committee for President Kim’s 
visit this week. 
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Implementation of Pre-ISDN in Shanghai 


Overview 


94P60141A Beijing DIANXIN JISHU 
[TELECOMMUNICATIONS TECHNOLOGY] 
in Chinese No I, Jan 94 p 45 


{Unattributed, untitled news brief] 


[Summary] The first domestic early-stage integrated 
services digital network (pre-ISDN), jointly developed 
by the Shanghai Municipal Telephone Bureau’s Data 
Communications Services Company and by MPT’s First 
Research Institute, was recently certified. This pre-ISDN 
is based on a digital renovation of Shanghai’s existing 
municipal telephone network, consisting of S-1240 
stored-program-controlled (SPC) switches and F-150 
SPC switches, and provides subscribers with 2B + D [two 
64 kbps basic user channels plus one 16 kbps signaling/ 
data user channel] telephone/image/data transmission. 


Detailed Information 


94P60141B Shanghai DIANXIN KUAIBAO 
[TELECOMMUNICATIONS INFORMATION] 
in Chinese No I, Jan 94 pp 2-4 


[Article by Du Jiazhen [2629 0857 3791]: “Implementa- 
tion of Early-Stage ISDN in Shanghai’’; MS receipt data 
not given] 


[Abstract] The S-1240 switches incorporate foreign tech- 
nology but are made in Shanghai, while the F-150 
switches are directly imported from Japan. Between its 
S-1240 switching offices, the existing Shanghai tele- 
phone network uses common-channel Signaling System 
Number 7 (SS7), while between two F-150 switching 
offices or between an F-150 office and an S-1240 office 
the existing network uses China’s MFC [expansion not 
given] Signaling System Number |. As part of the 
renovations for the pre-ISDN, the F-150 switches had to 
be converted to SS7, while the S-1240 switches’ SS7 TUP 
[telephone user part] had to be upgraded with new 
ISDN-capable circuit boards. Moreover, the project was 
hampered by the difficulty of importing appropriate 
ISDN equipment and software. 


The key to the entire project is the realization of digital 
user access: the analog subscriber line interface circuit 
(ASLIC) boards in the digital switches had to be replaced 
by digital subscriber line interface circuit (DSLIC) 
boards to permit terminal-to-terminal digital communi- 
cations. In order to avoid replacing the software in the 
digital switches, the digital subscriber circuit signaling 
protocols had to maintain the same techniques as the 
analog subscriber circuit signaling protocols. 


The basic configuration of this pre-ISDN is shown in 
Figure | below. Two types of DSLIC boards have been 
developed: one for S-1240 switches and one for F-150 
switches. The ASLIC boards in the S-1240 switches have 
an application-specific integrated circuit (ASIC) called 
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Figure 1. Configuration of Pre-ISDN 


Key: 1. U interface; 2. Digital SPC switch; 3. Digital subscriber telephone; 4. Switching network; 5. Digital repeater 
module; 6. To repeater circuits of other offices; NT + TA = Network termination and terminal adaptor 





the dual processor terminal controller (DPTC) [see 
JPRS-CST-92-010, 22 May 92 pp 53-56], which is the 
interface with the terminal control element. This ASIC is 
retained on the S-1240 DSLIC boards. The U interface 
device (UID) uses 2B1Q encoding to reduce bit rate; 
when the transmitted information rate is 144 kbps (2B + 
D), the actual bit rate is 80 bauds. Each DSLIC board 
(S-1240 type and F-150 type) has four UIDs, providing 
four 2B + D lines. 


The digital cross-connect node configuration for this 
pre-ISDN is shown in Figure 2 below. Each node has 15 
2W (2W = 2B + D) lines multiplexed to form one 4W 
(4W = 30 B + D) [i.e., 2 Mbps] line, which can be 
switched to any of seven DS! circuit I/O ports (labeled 
4W1-4W7 in the figure) going to other nodes. 


There are no tables or references. 
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Figure 2. Digital Cross-Connect Node Configuration 


Key: 1. Digital cross-connect node; 2. Multiplexer; 3. 
Digital cross-connect module; 4. DS! interface module; 
5. To other nodes 








BULK RATE 
U.S. POSTAGE 
PAID 
PERMIT NO. 352 
MERRIFIELD, VA. 














This is a U.S. Government publication. Its contents in no way represent the 
policies, views, or attitudes of the U.S. Government. Users of this publication may 
cite FBIS or JPRS provided they do so in a manner clearly identifying them as the 
secondary source. 














Foreign Broadcast Information Service (FBIS) and Joint Publications Research Service (JPRS) 
publications contain political, military, economic, environmental, and sociological news, commentary, 
and other information, as well as scientific and technical data and reports. All information has been 
obtained from foreign radio and television broadcasts, news agency transmissions, newspapers, books, 
and periodicals. Items generally are processed from the first or best available sources. It should not be 
inferred that they have been disseminated only in the medium, in the language, or to the area indicated. 
Items from foreign language sources are translated; those from English-language sources are tran- 
scribed. Except for excluding certain diacritics, FBIS renders personal names and place-names in accor- 
dance with the romanization systems approved for U.S. Government publications by the U.S. Board 


of Geographic Names. 


Headlines, editorial reports, and material enclosed in brackets [] are supplied by FBIS/JPRS. 
Processing indicators such as [Text] or [Excerpts] in the first line of each item indicate how the 
information was processed from the original. Unfamiliar names rendered phonetically are enclosed in 
parentheses. Words or names preceded by a question mark and enclosed in parentheses were not clear 
from the original source but have been supplied as appropriate to the context. Other unattributed 
parenthetical notes within the body of an item originate with the source. Times within items are as given 
by the source. Passages in boldface or italics are as published. 











SUBSCRIPTION/PROCUREMENT INFORMATION 
The FBIS DAILY REPORT contains current news 


and information and is published Monday through 
Friday in eight volumes: China, East Europe, Central 
Eurasia, East Asia, Near East & South Asia, Sub- 
Saharan Africa, Latin America, and West Europe. 
Supplements to the DAILY REPORTs may also be 
available periodically and will be distributed to regular 
DAILY REPORT subscribers. JPRS publications, which 
include approximately 50 regional, worldwide, and 
topical reports, generally contain less time-sensitive 
information and are published periodically. 


Current DAILY REPORTs and JPRS publications are 
listed in Government Reports Announcements issued 
semimonthly by the National Technical Information 
Service (NTIS), 5285 Port Royal Road, Springfield, 
Virginia 22161 and the Monthly Catalog of U.S. Gov- 
ernment Publications issued by the Superintendent of 
Documents, U.S. Government Printing Office, Wash- 
ington, D.C. 20402. 


The public may subscribe to either hardcover or 
microfiche versions of the DAILY REPORTs and JPRS 
publications through NTIS at the above address or by 
calling (703) 487-4630. Subscription rates will be 





provided by NTIS upon request. Subscriptions are 
available outside the United States from NTIS or 
appointed foreign dealers. New subscribers should 
expect a 30-day delay in receipt of the first issue. 


U.S. Government offices may obtain subscrip- 
tions to the DAILY REPORTs or JPRS publications 
(hardcover or microfiche) at no charge through their 
sponsoring organizations. For additional information 
or assistance, call FBIS, (202) 338-6735,or write 
to P.O. Box 2604, Washington, D.C. 20013. 
Department of Defense consumers are required to 
submit requests through appropriate command val- 
idation channels to DIA, RTS-2C, Washington, D.C. 
20301. (Telephone: (202) 373-3771, Autovon: 
243-3771.) 


Back issues or single copies of the DAILY 
REPORTs and JPRS publications are not available. 
Both the DAILY REPORTs and the JPRS publications 
are on file for public reference at the Library of 
Congress and at many Federai Depository Libraries. 
Reference copies may also be seen at many public 
and university libraries throughout the United 
States. 











END OF 
FICHE 
DATE —_ 











“LA 








